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Model for High Temperature Densification Processing
of Alumina Powder Compacts
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Department of Mechanical Engineering
Pohang University of Science and Technology

Abstract

A constitutive model was proposed to analyze creep densification and grain growth
of alumina powder compacts during high temperature processing. Theoretical results
from the constitutive model were compared with various experimental data of alumina
powder compacts in the literature including pressureless sintering, sinter forging and hot
pressing. The proposed constitutive equations were implemented into finite element
analysis program (ABAQUS) to simulate densification for more complicated geometry
and loading conditions. High temperature forming processing of alumina compact with
complicated shape was simulated.
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Fig. 1 Comparison between experimental Fig. 2 Comparison between experimental

data (solid) of Coble” and calculated results data (solid) of Venkatachari and Rajlo)

and

(dashed) for relative density vs time during calculated results (dashed, dash-dot) for

pressureless sintering at 1480C.

relative density vs time during sinter forging
at 1500¢.
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Fig. 3 Comparison between experimental
data ((J. O) of Son et al. M and calculated
results (solid, dashed) for relative density vs
time during hot pressing at 1550°C.
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Fig. 4 Relative density contour plots of an alumina
powder compact with p = 0.42 durmg hot pressing after
(a) t=0 min; (b) t=4 min; (c) t=38 min; (d) t=_80 min.
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